Psychological distress is prevalent among cancer patients, who may be vulnerable to distress at times of transition, such as a change in symptom experience, employment, or goal of treatment. Independently, both psychological distress and transitions impair patients' quality of life, and together their adverse impact may be intensified. Self-management allows patients to engage in tasks that influence the disease experience and can include strategies to help mitigate distress associated with transitions. The purpose of this systematic review was to examine research on the relationship between self-management interventions and distress in adult cancer patients receiving active tumor-directed therapy. From a search of seven electronic databases, 5,156 articles were identified; however, nine studies met inclusion criteria. Our review suggested that self-management interventions may help address psychological distress in patients receiving
transitions (Schumacher & Meleis, 1994) . The most commonly reported health-illness transitions of cancer patients are personal (physical, emotional, social) and care (cancer status, treatment) transitions . Patients with cancer experience many of these different transitions throughout the disease trajectory (Geary & Schumacher, 2012) , and these transitions can trigger periods of increased distress (Schulman-Green, Bradley et al., 2012) and can influence a patient's self-efficacy to self-manage .
The degree to which a patient engages in self-management may affect quality of life and psychological health, including the experience of cancerrelated distress (Richard & Shea, 2011) . Self-management consists of process or tasks which patients undertake to manage the sequelae of serious illness and can influence a patient's ability to respond to shifts, or transitions, in physical and emotional symptoms, spiritual wellbeing, interpersonal relationships, and functional ability and lifestyle (Richard & Shea, 2011) . Integral self-management skills include problem-solving, goal-setting, decision-making, resource utilization, relationship-building with health care providers, development of a plan for action, and self-tailoring (Lorig & Holman, 2003) .
Self-management is a dynamic process that is relevant throughout the cancer trajectory, from diagnosis to survivorship or end of life . As the experience of living with cancer, the treatment plan, and the goals of care change over time, the self-management processes that are valuable to and helpful for a patient may shift . The self-management experience of patients with cancer receiving active tumor-directed therapy is therefore unique and should be evaluated specifically. To our knowledge, there are no recent systematic reviews that focus on patients during this period. The purpose of this systematic review is to examine the relationship between self-management interventions and psychological distress in adult cancer patients receiving tumor-directed therapy. Related terms were incorporated into the search strategy to ensure that all relevant papers were retrieved. A hand search was also utilized to identify any articles missed in the electronic search.
Method

Search Strategy and Eligibility Criteria
Studies were eligible for inclusion if they (a) included adult patients aged 18 years or older with a diagnosis of cancer who were scheduled to or who were receiving tumor-directed therapy; and (b) included a description of a self-management intervention with psychological distress as a measured outcome. Articles that were unclear about whether the patients were receiving treatment at the time of the intervention were excluded. Studies that did not use the term self-management but described key self-management skills and tasks (Lorig & Holman, 2003) were included in the review. Articles that measured symptom distress or the experience of anxiety or depression alone were excluded.
Article Screening Process
The identified articles were transferred to Covidence for screening. Title and abstract screening and full-text screening were performed independently by two authors (J.I.G. and E.C.). Any conflicts were resolved by a third author (D.S.-G.) and discussed with the original reviewers (J.I.G. and E.C.) to ensure agreement. The most common reasons for exclusion of full-text articles were correlational studies, not all patient receiving tumor-directed therapy, and conference abstract only.
Quality Assessment
Randomized controlled trials were assessed with the Cochrane Risk of Bias Tool. This tool is used to assign a risk of the following forms of bias (unclear, low, high): selection, performance, detection, attrition, and reporting (Higgins et al., 2011) . Studies employing other quantitative designs were assessed using the Summary Quantitative Studies and Critical Appraisal Checklist, which is based on 19 established criteria (Bowling, 2014) .
Results
Results of the Search
A total of 7,848 articles were identified in the initial database and hand searches. After duplicates were removed, 5,156 articles were screened. Of these, 4,983 were excluded based on title and abstract screening, and 163 were excluded based on a full-text review (Figure 1) . Thus, nine articles were included for final analysis in this review (Figure 1) . Most of these studies were randomized controlled trials (RCT; Aguado Loi et al., 2012; Beatty, Koczwara, & Wade, 2016; Braamse et al., 2016; Lee et al., 2014; Schofield et al., 2013; Urech et al., 2018) . The remaining studies were quasi-experimental (Coolbrandt et al., 2018) , mixed methods (Bisseling et al., 2017) , and pilot (Abernethy et al., 2010) .
Overview of Study Populations
The study characteristics are summarized in Table 1 . Sample size for the nine studies ranged from 36 to 220 patients. Most of the patients were aged 50 to 60 years and were 69.4% female. Both solid tumors and hematologic malignancies were represented, and more than half of the studies included a mixed sample of tumor types (Aguado Loi et al., 2012; Beatty et al., 2016; Coolbrandt et al., 2018; Lee et al., 2014; Urech et al., 2018) . Most did not report the stage of the patients' cancer (Aguado Loi et al., 2012; Beatty et al., 2016; Braamse et al., 2016; Coolbrandt et al., 2018; Lee et al., 2014; Schofield et al., 2013) .
Measures
There was variability in the distress tools used in the studies. One study (Coolbrandt et al., 2018) measured distress by patient self-report, without using a measurement tool. The most commonly used distress measurement tool was the Hospital Anxiety and Depression Scale (HADS; distress measured as a cumulative score of the anxiety and depression subscales; Bisseling et al., 2017; Braamse et al., 2016; Lee et al., 2014; Schofield et al., 2013) . Most of the studies did include at least one follow-up assessment to measure patterns of change over time in reports of distress (Abernethy et al., 2010; Aguado Loi et al., 2012; Beatty et al., 2016; Braamse et al., 2016; Coolbrandt et al., 2018; Lee et al., 2014; Schofield et al., 2013; Urech et al., 2018) . One study (Lee et al., 2014) enrolled patients who were experiencing anxiety and depression at baseline, as measured by the anxiety and depression subscales of the HADS.
Settings and Self-Management Intervention Strategies
In most of the studies, patients were enrolled from an outpatient oncology setting (Abernethy et al., 2010; Aguado Loi et al., 2012; Beatty et al., 2016 ; (Beatty et al., 2016; Braamse et al., 2015; Coolbrandt et al., 2018; Urech et al., 2018) , and videotape (Bisseling et al., 2017; Lee et al., 2014) . Three of the nine interventions were solely patientguided (Aguado Loi et al., 2012; Beatty et al., 2016; Lee et al., 2014) . Others included some component of formal instruction and guidance by study personnel (Abernethy et al., 2010; Bisseling et al., 2017; Braamse et al., 2015; Coolbrandt et al., 2018; Schofield et al., 2013; Urech et al., 2018) . Only one intervention explicitly highlighted the role of a nurse (Coolbrandt et al., 2018) . Most of the interventions provided education related to the following self-management skills: problem-solving (Aguado Loi et al., 2012; Braamse et al., 2016; Coolbrandt et al., 2018; Lee et al., 2014; Schofield et al., 2013; Urech et al., 2018) , resource utilization (Abernethy et al., 2010; Aguado Loi et al., 2012; Bisseling et al., 2017; Braamse et al., 2016; Coolbrandt et al., 2018; Lee et al., 2014; Schofield et al., 2013; Urech et al., 2018) , action planning (Abernethy et al., 2010; Beatty et al., 2016; Braamse et al., 2016; Coolbrandt et al., 2018; Lee et al., 2014; Schofield et al., 2013; Urech et al., 2018) , and self-tailoring (Abernethy et al., 2010; Aguado Loi et al., 2012; Beatty et al., 2016; Bisseling et al., 2017; Braamse et al., 2016; Coolbrandt et al., 2018; Lee et al., 2014; Urech et al., 2018) . One intervention provided education on goal-setting (Schofield et al., 2013) . A minority of studies included instruction on decision-making and relationship-building with the health care provider (Beatty et al., 2016; Schofield et al., 2013) . None of the interventions included education on managing transitions. In one study (Schofield et al., 2013) , the investigators planned for a second administration of the intervention at the end of treatment. The investigators identified this as an important time point when self-management skills may need to be reinforced, although they did not explicitly refer to this point as a transition.
Quality Assessment
The risks for bias in RCTs and quantitative studies are summarized in Tables  2 and 3 . The risk of overall bias (Aguado Loi et al., 2012; Beatty et al., 2016 Braamse et al., 2016 Schofield et al., 2013; Urech et al., 2018) was low for the RCTs. One had a high risk for bias based on the absence of random sequence generation and allocation concealment (Lee et al., 2014) , but this was also the only RCT using blinding procedures to help protect against bias.
Of studies not using an RCT design, all met at least 13 of the 19 criteria for quality appraisal (Abernethy et al., 2010; Bisseling et al., 2017; Coolbrandt et al., 2018) . Two, however, did not clearly specify the hypothesis, research questions, and variable (Bisseling et al., 2017; Coolbrandt et al., 2018) . Most of these studies did not provide information about the statistical power (Abernethy et al., 2010; Bisseling et al., 2017) . None of the studies mentioned a sponsor nor clarified if there was a conflict of interest (Abernethy et al., 2010; Bisseling et al., 2017; Coolbrandt et al., 2018) .
Outcomes
Among the nine studies we reviewed, five demonstrated a positive effect from the self-management intervention on reducing psychological distress in adult cancer patients (Abernethy et al., 2010; Beatty et al., 2016; Bisseling et al., 2017; Lee et al., 2014; Urech et al., 2018) . These studies (Abernethy et al., 2010; Beatty et al., 2016; Bisseling et al., 2017; Lee et al., 2014; Urech et al., 2018) involved interventions self-guided by the patient, incorporated printed materials, and included some mechanism for follow-up. Studies that failed to find a statistically significant relationship between the self-management intervention and distress (Aguado Loi et al., 2012; Braamse et al., 2016; Coolbrandt et al., 2018; Schofield et al., 2013) were those in which patients had hematologic malignancies. In addition, the self-management interventions described in these studies were more likely to include an instructor and to incorporate multimedia components. 
Note. L = low risk; H = high risk; U = unclear. 
Discussion
In this systematic review, nine articles were identified that evaluated the effects of a self-management intervention on the psychological distress of adult cancer patients receiving tumor-directed therapy. Although the distress measurement tools used in the studies, except for patient self-report (Coolbrandt et al., 2018) , were widely available tools with established reliability and validity in this population, there was too much variability among these tools to allow for comparison and systematic analysis of the different studies in a meta-analysis. Most of the studies we reviewed were underpowered, or the power was never determined (Abernethy et al., 2010; Beatty et al., 2016; Bisseling et al., 2017; Braamse et al., 2016; Coolbrandt et al., 2018; Schofield et al., 2013) , making it more difficult to determine the effect of the self-management intervention. Overall, this analysis failed to identify definitive patterns of relationships between self-management and distress. However, the results provide preliminary support that the self-management intervention is most successful when it is largely patient-guided, includes printed material, and a plan for follow-up with study personnel. One important finding of this review is that none of the studies included education or guidance on managing transitions as a component of the self-management intervention. There is evidence in the literature that although the concept of transitions may be unfamiliar to them, cancer patients recognize the importance of identifying times of transition (Goldberg, Hinchey, Feder, & Schulman-Green, 2016; Schulman-Green et al., 2011) . The relationship between transitions and self-management is complex; self-management can influence the experience of a transition and a transition can impact the ability of a patient to self-manage . Each side of this bidirectional relationship can influence the patient's report of psychological distress. Therefore, points of transition may be an appropriate target or component of a self-management intervention that is designed to mitigate cancer-related distress.
This review focused on studies of patients undergoing active treatment, a distinct group who are likely to have specialized self-management needs. In a larger systematic review, self-guided self-management interventions were not effective to manage distress in cancer patients at various points from diagnosis through survivorship and end of life (Ugalde et al., 2017) . However, data from that review are likely not applicable nor generalizable to a focused population of patients receiving active treatment.
Although cancer-related distress is quite common (Zabora et al., 2001) , it is a complex concept that can be difficult to accurately define and identify. Distress exists along a continuum (Holland et al., 2013; Kelly, McClement, & Chochinov, 2006) and may be experienced as a range of emotions and feelings, most commonly as depression and anxiety (Kelly et al., 2006) . The inherent interplay between distress, depression, and anxiety may complicate the ability to discriminate one from another. Because distress has multiple domains (National Comprehensive Cancer Network, 2018) , it should be assessed using a measurement tool which addresses many of these domains (Pirl et al., 2014) .
The limitations of this review are that the survey was limited to English language articles and may have neglected important foreign language studies. Studies included in the review had relatively small sample sizes, utilized a variety of different distress measurement tools, and included a mix of tumor types and stages. Although a second author randomly checked at least 20% of the risk of bias choices for accuracy, it would have been better to use two authors to independently assess the risk of bias for each study.
In summary, this review is the first attempt to evaluate the evidence for the interplay between self-management and psychological distress in adult cancer patients undergoing treatment. The studies we systematically reviewed included self-management interventions that were missing content on transitions, despite its integral role in the experience of psychological distress. The data from these studies are inconsistent but do suggest an opportunity for further study.
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